Introduction
Hawkmoths (Lepidoptera: Sphingidae) are one of the best-known families of nocturnal Lepidoptera due to their often considerable size and the frequency with which they are attracted to light sources (Moré et al. 2005) . Despite this, little is known about the ecology of many Neotropical species, and a shortage of museum specimens leads to an incomplete picture of the distributions of all but the most widespread hawkmoths in the region (Kitching et al. 2001) .
Although there has been a renewed interest in sphingid biodiversity in the Southern Cone of South America in recent years, few single site inventories have been published (Laroca et al. 1989 , Valverde 1999 , Brown & Freitas 2000 , Schmitt et al. 2004 , Nuñez-Bustos 2008 , Nuñez-Bustos 2009 ). The sphingid fauna of Paraguay is particularly poorly known (Schade 1927) and over 20 years have passed since the last general publication on the group in the country, which documented 83 species (Drechsel 1994) .
Of these 83 species, two (Manduca tucumana, Pachygonidia subhamata) have since been generally discounted because of a lack of documentation and Erinnyis domingonis, though well documented, is now considered only a colour form of E. obscura (Tuttle, 2007; Kitching et al. 2014) . Furthermore, Drechsel (1994) omitted two further species that had been previously mentioned for Paraguay, Manduca lichenea (cited by Poulard [1983] ) and Hyles lineata (cited by Podtiaguin [1941] ). The next major publication on Paraguayan Sphingidae was that of Ríos Díaz (2014) , based on the collection in the Museo Nacional de Historia Natural del Paraguay, which confirmed the presence of Manduca lichenea by specimen citation and added formal documentation of a further seven species (Adhemarius daphne, Callionima nomius, Cocytius antaeus, Manduca corumbensis, Nyceryx furtadoi, Perigonia ilus, and P. passerina) to the national list, bringing the then total number of species to 89. Several more species are known to occur in the country but these await formal documentation in the scientific literature (Drechsel & Peña Escobar 2014 , FAUNA Paraguay 2017 .
In providing the results of a six year inventory of Sphingidae at Rancho Laguna Blanca (RLB), Departamento San Pedro, Paraguay we aim to begin to fill some gaps in our knowledge of sphingid distributions in the country and provide initial data upon which environmental monitoring of the "health" of the property can be based. RLB lies at the transition zone between the Atlantic Forest and Cerrado eco-regions (Guyra Paraguay 2008), which are considered two of the most threatened habitats on the planet (Critical Ecosystem Partnership Fund 2015) . Hence the results of this inventory are the first published data on sphingid diversity in such an area of intergrade between these two eco-regions. Furthermore, this is the first single site list for any Paraguayan locality that is based on year round sampling.
Study site
The RLB is a small 804 ha reserve consisting of over 400 ha of near pristine Cerrado, a patch of degraded Atlantic Forest and some semi-deciduous transitional humid-dry gallery forest, centred around the 157 ha Laguna Blanca lake. A basic review of the area and its floral composition was provided by Guyra Paraguay (2008) .
Broadly speaking, Cerrado habitat can be divided into four categories or "ecotopes": campo limpio (grassy field), campo sucio (grassy and bushy fields with scattered trees), cerrado sensu stricto (bushy fields without grass) and cerradón (cerrado dry forest). These ecotopes represent observable trends in habitat types and are not associated with any specific floral communities, which may vary greatly in any given ecotope from one area to another (Eiten 1972 (Eiten , 1978 . The four main Cerrado ecotopes are present at RLB and grow on a predominately sandy substrate. 
Methods
Fieldwork was undertaken from April 2010 to the end of March 2015 at Para La Tierra Ecological Station, (S 23 48´ 45.4", W 56 17´ 41.7") in the Cerrado zone (Figure 1 ). Collections were carried out unsystematically during all months of the year by staff and volunteers resident at the station. Specimens were captured when attracted to lights at the accommodation block or light traps with mercury vapor lamps located throughout the reserve. Specimens are deposited in the Colección Entomológica de Para La Tierra (CZPLT-i), Rancho Laguna Blanca, Municipalidad de Santa Barbara, Distrito de Santa Rosa del Aguaray, Departamento San Pedro, Paraguay, or in the Museo Nacional de Historia Natural del Paraguay (MNHNP), San Lorenzo, Paraguay.
Results
A total of 929 specimens of 63 species were collected at RLB. Five of these represent newly documented records for Paraguay: Protambulyx eurycles (Figure 2 (Figure 7) , together with Rev. del Museo de La Plata, 2017, Vol. 2, Núm. 2: 77-96 80 another that has been generally omitted from Paraguayan lists: Callionima guiarti ( Figure 5 ). The specimen number is given in italics followed by collection date in parentheses. 29 I 2015) . Apparently the most frequent member of the genus at RNLB. Drechsel (2014a) provides photographs of a male at Pirareta, Depto. Cordillera (3 January 2012) and of a male and female at Mbatovi, Depto. Paraguarí (17 May 2014), mentioning that four individuals (3 males and 1 female) were recorded at this latter locality. However, no reference was made as to whether specimens were taken, and if so where these were subsequently deposited. Consequently, the specimens reported here provide formal documentation for this species in Paraguay ( Figure 2 ). The species was previously known from Colombia to southern Brazil (Martin et al. 2011) . Adhemarius specimens were tentatively identified following the characters for specific identification detailed by Martin et al. (2011) . Specimens with a sub-basal band that did not reach the costa were identified as A. daphne, but considerable variation in the size and shape of the subapical spot was present in these specimens and in some specimens the black sub-basal band reaches the subcosta. All specimens in which the sub-basal band reached the costa were then identified based on the following characters: A. gannascus: sub-apical spot tending towards comma shape; A. eurysthenes: posterior border of hind wing black rather than pink, sub-basal band with uneven edges posteriorly. Listed by Drechsel (1994) as Manduca lucetius (Cramer, 1780). Kitching & Cadiou (2000) established that the correct name for the species in the Southern Cone of South America is Manduca contracta (Butler, 1875) , with the name Manduca lucetius referring to a species occurring in northern South America. A second species, Manduca exiguus (Gehlen, 1942) is of potential ocurrence in Paraguay, having been collected close to Paraguay in Formosa, Argentina (Nuñez- Bustos, 2015) . This species was previously considered a synonym of M. contracta (Haxaire et al. 2015) . (Clark, 1920) (1 specimen): 203 (16 X 2010). Manduca leucospila (Rothschild & Jordan, 1903) (1 specimen): 211 (13 X 2010).
Manduca corumbensis
The first specimen and documentation of this species from Paraguay ( Figure 3 ). The species is known only from scattered records in South America and the closest records to Paraguay are from the Argentine provinces of Jujuy and Salta (Moré et al. 2005) . The identification of species in the genus Callionima is complex, but specimens were identified as C. guiarti on the basis of the extremely uniform, less contrasting background coloration when compared with C. parce. This species was originally described as a subspecies of "Hemeroplanes" parce (Callionima parce) by Debauche (1934) on the basis of a Paraguayan specimen. The species may have been overlooked previously due to its similarity to C. parce and C. falcifera, added to the fact that it has only recently been recognized as a full species (Eitschberger 2001) , having been previously considered a subspecies of C. parce (Soares 1993; Carcasson & Heppner 1996; Kitching & Cadiou 2000) . These specimens represent the first documentation of this species from Paraguay ( Figure 5 ). The species has been previously photographed at Mbaracayú Biosphere Reserve (PS, 25 X 2008) but specimen collection was not possible in that instance. N. stuarti is extremely similar to N. riscus, but is darker in base coloration and has a truncate, as opposed to sinuate forewing apex. Boisduval, 1870 (5 specimens): 2368 (18 IX 2014 2369 (18 IX 2014 2644 (5 XI 2014 2820 (25 XI 2014 3417 (25 III 2015) .
Perigonia ilus
Specimen 3417 has greatly reduced areas of yellow on the hindwing.
Perigonia pallida Rothschild & Jordan, 1903 (9 specimens): 409 (23 III 2011 631 (24 X 2011); 1175 (1 III 2013 1612 (2 VI 2013 2137 (14 VII 2014 2338 (2 IX 2014 2571 (25 X 2014 2932 (11 XII 2014 3358 (11 III 2015) .
Eupyrrhoglossum sagra (Poey, 1832) (1 specimen): 721 (5 III 2012).
Aellopos fadus (Cramer, 1775) (2 specimens): 218 (18 XI 2010); 3094 (19 I 2015) .
Aellopos titan (Cramer, 1777) (12 specimens): 049 (23 VII 2010); 706 (30 XII 2011); 720 (5 III 2012); 1539 (27 V 2013 1916 (16 XII 2013 2861 (21 XI 2014 2884 (10 XII 2014 2885 (7 XII 2014 2886 (9 XII 2014 2956 (18 XII 2014 2957 (20 XII 2014 3160 (7 II 2015) .
Isognathus caricae (Linnaeus, 1758) (4 specimens) : 1205 : (8 III 2013 2766 (21 XI 2014 2948 (20 XII 2014 2986 (16 XII 2014 . These specimens represent the first documentation of this genus and species from Paraguay ( Figure 6 ). The species has been previously cited from neighbouring Misiones and other provinces in Argentina (Orfila 1933) .
Xylophanes loelia (Druce, 1878) (2 specimens): 312 (22 II 2011); 839 (23 IV 2012) . Drechsel (1994) cited this species as X. libya (Druce, 1878) .
Xylophanes pluto (Fabricius, 1777) (7 specimens): 006 (2 V 2010); 1774 (29 IX 2013); 1879 (15 XI 2013 1880 (15 XI 2013 1906 (19 XII 2013 2841 (19 XI 2014 2842 (15 X 2014 .
Xylophanes pistacina (Boisduval, 1875) (5 specimens): 1267 (19 III 2013); 1737 (2 X 2013 2334 (25 VIII 2014 2697 (12 XI 2014 3164 (10 II 2015) .
Xylophanes porcus (Hübner, 1823) (2 specimens): 209 (29 IX 2010); 3432 (30 III 2015) .
Xylophanes tersa (Linnaeus, 1771 ) (20 specimens): 232 (?? XI 2010 397 (21 III 2011); 485 (25 X 2011); 581 (18 XI 2011); 586 (27 II 2012); 685 (8 XI 2011); 690 (8 XI 2011); 691 (8 XI 2011); 1910 (23 XI 2013 1939 (12 III 2014 2361 (20 IX 2014 2391 (23 IX 2014 2519 (28 IX 2014 2642 (2 XI 2014 2643 (5 XI 2014 2698 (13 XI 2014 2752 (14 XI 2014 2897 (7 XII 2014 2995 (28 XII 2014 3379 (25 III 2015) .
Xylophanes tyndarus (Boisduval, 1875) (7 specimens): 150 (28 VIII 2010); 510 (14 XI 2011); 840 (10 XII 2011); 878 (30 I 2012); 1905 (15 XII 2013 2517 (28 IX 2014 2844 (15 X 2014 .
Discussion
The role of Sphingidae as important pollinators of native plants is well known (Nilsson & Rabakonandrianina 1988 , Haber & Frankie 1989 , Miyake et al. 1998 . Pollinators are considered important bioindicators because of their crucial role in plant reproduction in all terrestrial ecosystems, and consequently studies of their diversity can be useful in monitoring levels of environmental stress (Kevan 1999) . Given the conspicuous nature of these charismatic moths, the ease with which they may be collected and their obvious utility in measuring the health of ecosystems, it is perhaps surprising that more attention has not been paid to the group by conservationists and no regional or global conservation assessment of the family has ever been proposed or attempted. An alarming recent increase in deforestation rates in Paraguay has been well-documented (Cardozo et al. 2013 ), yet a lack of reliable data on biodiversity in the country means that the impact of this destruction can only be guessed at. The availability of single site inventories such as the present study is a key step towards the effective monitoring and control of the effects of such destruction at the national level.
With the addition of species in this paper, the national list of Sphingidae documented in the scientific literature for Paraguay now stands at 95 species, 63 of which (66.32% of the total) occur in this single small private property.
A summary of the phenology of the collected specimens is provided in Table 1 , though care must be taken in interpreting these data because of the unsystematic collecting effort over the study period. The species accumulation curve shows the results of uneven sampling, but levels off during 2014 when sampling was most intense ( Table 2 ), suggesting that the site inventory is close to complete. 22  21  5  10  5  0  63  Total species collected by year  22  35  31  42  48  31  Total specimens collected by year  46  89  64  153  481  84  917 (+12) 
